We describe here the isolation of three flavone 6-C-glycosides from the leaves of Anthurium andraeanum, The two new flavones were identified through detailed spectroscopic analysis as 4′′′-(3,4-dimethoxycinnamoyl)-embinin (2) and 4′′′-ferruloyl-embinin (3).
Anthurium is a genus of popular ornamental plants that produce highly-colored modified leaf structures known as spathes. The development of new strains with altered spathe colors and shapes is a high priority for plant breeders. A thorough understanding of pigments and other chemical constituents is invaluable in developing novel varieties of ornamental plant, but little is known about the flavonoids of the Anthurium genus. Studies have shown that anthocyanins are the primary pigments responsible for the striking red colors of Anthurium species [1, 2] , but their other flavonoids have received little attention, with only a single report, on flavone C-glycosides from A. versicolor Sodiro [3a] . Thus, we have conducted a more thorough chemical study of this underinvestigated genus and isolated two new flavone 6-C-glycosides from the leaves of a cultivar of A. andraeanum Linden.
The leaves were extracted and fractionated by reversed-phase HPLC to yield three flavone glycosides (1) (2) (3) In combination with 13 C NMR (Table 1) and 2D NMR analysis, the additional signals were attributed to the presence of a 3,4-dimethoxycinnamoyl group. HMBC analysis was used to confirm the presence of the 3,4-dimethoxycinnamoyl moiety at C-4′′′, and to establish the linkages between the aglycone and sugar moieties (Figure 1 ), confirming the planar structure. MS-MS analysis showed distinctive fragment ions at m/z 443, 337, and 191, consistent with the proposed structure. The presence of paired signals in the NMR spectra can be attributed to the restricted rotation around the C-6 -C-1′′ bond, a feature that has been noted in other 7-O-Me-6-C-glycosides [3c]. Indeed, when the 1 H NMR spectrum of 2 was measured at 90˚C, the two sets of signals coalesced. Analysis of coupling constants for the C-glycoside gave To our knowledge, this is the first example of non-anthocyanin flavonoids isolated from Anthurium andraeanum. While 6-Cflavonoid glycosides decorated with ferruloyl and cinnamoyl moieties are not uncommon, in most instances the substitution occurs at the 2-and 6-positions of both C-and O-linked sugars. The particular substitution pattern shown here, with attachment at the 4′′′-position, has not previously been reported.
Experimental
General experimental: NMR, Bruker Avance DRX 400; MS, Varian 500-MS ion trap mass spectrometer; HRMS, Accurate Mass QTOF LC/MS attached to an Agilent 1260 Infinity HPLC system. Optical rotation, Rudolph Research Analytical Autopol IV Automatic polarimeter. HPLC separations were conducted using a Dionex Ultimate 3000 HPLC system.
Purification:
Leaves from the 'New Pahoa Red' cultivar of Anthurium andraeanum were obtained from Pacific Floral Exchange (Keaau, HI). Leaves (39 g) were extracted twice with methanol containing 0.1% HCl (400 mL). The crude extract was reduced under vacuum, dissolved in methanol, and passed through Amberlite XAD-4 resin (50 g) to remove non-polar metabolites. This extract was then fractionated by RP-HPLC on a Shimadzu Sunrise C-18 column (250 x 20 mm, 5 m) under isocratic conditions (18% ACN-H 2 O) to yield compounds 1-3 (38.3, 10.1, and 4.4 mg, respectively). (2) [α] D : -34.9 (c 0.15, DMSO). 1 
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